
DATA ANALYSIS 
We compiled all fish tissue total Hg data that met the primary qualifications 
from 1983 to 2013, totaling 2,053 samples (27 taxa). We encountered 
numerous unique challenges and analysis factors:  
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INTRODUCTION 
The Ohio River Valley Water Sanitation Commission (ORSANCO) is a multi-
state pollution control agency formed in 1948 and charged primarily with 
pollution abatement in the basin, criteria and standard development and 
issuance, and environmental and biological monitoring. As part of 
ORSANCO’s Biological Programs, the ORSANCO Fish Tissue Program has been 
collecting fish tissue contaminant data from the Ohio River since the 1980’s. 
The six main stem states (PA, OH, WV, KY, IN, IL) have been using these data 
to issue risk-based fish consumption advisories since the 1990’s.  
A comprehensive analysis of total mercury (Hg) trends in fish tissue is 
warranted at this time as recent air emission regulations could ultimately be 
responsible for directing more Hg into waterways. Additionally, mixing zones 
for bioaccumulating contaminants of concern, like Hg, are in the process of 
being eliminated on the Ohio River, potentially affecting permit renewals for 
many Ohio River dischargers.  

STUDY AREA 
The 981 miles of the Ohio River are segmented by high-lift locks and dams 
that maintain a nine-foot minimum depth for commercial navigation. The 
navigational pools that lie between these installations served as our study 
areas. Samples were obtained from randomly selected sites throughout 
each of the Ohio River’s 19 pools as well as from lockchambers.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
            
            The Ohio River Basin, navigational dams and major cities. 

ORSANCO electrofishing crew 

ANALYTICAL METHODS and DATA QUALIFICATION 
Frozen composite samples were sent to numerous contract laboratories 
since program inception. Prior to 2009, total Hg concentrations were 
determined by analysis method EPA 7471 or comparable methods (EPA 
6010, EPA 6020, HNO3-H2O2/CVAAS) and reported as parts per million 
(ppm). In 2009 contract laboratories began using a newer analysis method, 
EPA 1631. ORSANCO conducted an internal comparison study using split 
samples to determine the difference in yield between EPA 1631 and EPA 
7471 and comparable methods. Samples analyzed using EPA 1631 had an ~ 
20% higher concentration value result than when analyzed using other 
methods. According to the laboratory, this difference is partly due to more 
complete sample digestion in the EPA 1631 preparation method than in 
other analysis techniques. As a means of producing more accurate 
contaminants data, ORSANCO adopted EPA 1631 in 2010.  
 
 
 
 
 
 
 
 
 
 
 
Data used in trends analyses were qualified by / restricted to: composited 
multi-fish fillets from defined species from multiple trophic levels from the 
Ohio River only, analyzed for total Hg using comparable methods.  

SPECIES / SPATIAL COMPARISONS 
Total Hg concentrations in discreet taxa were compared for all TLs and all 
years to show Hg concentration ranges across species. Sample data were 
separated by TL to investigate differing concentration ranges. Data were 
plotted against Ohio River mile (RMI) to investigate possible spatial 
concentration ranges. 
 

Hybrid Striped Bass fillets 
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SAMPLING METHODS 
Prior to 1990, ORSANCO fish tissue collection was conducted at annual 
lockchamber surveys using rotenone. In 1990, ORSANCO began using boat 
electrofishing as a primary fish collection method. Rotenone surveys were 
coupled with electrofishing until 2005 when rotenone surveys were 
discontinued. Fish tissue samples from the Ohio River were pool-specific 
composites consisting of right-side fillets only (not whole fish) from three - 
five similarly sized individual fish (smallest at least 75% of total length of 
largest) of a particular species.  Samples primarily consisted of species that 
were most commonly encountered, caught by anglers or commercial 
fisherman, and considered to be most commonly consumed by the public. 
These taxa included primarily but were not limited to:  
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TEMPORAL COMPARISONS 
All data groups were plotted against individual collection year and multiple 
year ranges to investigate concentration ranges over time. In 2009, 
ORSANCO fish tissue collections focused primarily on large individuals. 
Similarly, 2010 collections included large TL4 species (namely Hybrid Striped 
Bass). In these conditions, coupled with the inherent differences in Hg 
concentration yields between the analysis methods, trend analysis 
endpoints may be skewed.  Observed total Hg increases since 2009 may be 
due to targeting larger individuals and analysis method change. 
 
 
 
 
 
 
 
 
 
 
          TL3 and TL4 by adjusted year range                                             TL3 and TL4 by individual year 
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NEXT STEPS 
Multiple iterations of these analyses have yet to be tested. Moving forward 
we will determine how to appropriately address the issues of the 2009 & 
2010 and the 2009 – 2013 datasets and the increased total Hg yields 
derived from EPA 1631. Additionally, investigating size standardization and 
focusing on the 13 species for which we have the most data will streamline 
the analyses. By accounting for these factors, paring down the dataset and 
determining % increase or decrease over time, we will be able to better 
ascertain significant total Hg trends in Ohio River fish tissue. 

•Specific species 
•TL assignments 
•Varying size classes 

•Spatial patterns 
•Analysis timeframes 
•Analytical method 

Additionally, differences in Hg concentration yields between EPA 1631 and 
previous analysis methods needed to be addressed. For these reasons, our 
expectations were that initial analyses could reveal multiple endpoints. 

•Hybrid Striped Bass (Morone saxatilis X chrysops) 
•Freshwater Drum (Aplodinotus grunniens) 
•Largemouth Bass (Micropterus salmoides) 

•Sauger (Sander canadensis) 
•Channel Catfish (Ictalurus punctatus)  
•Common Carp (Cyprinus carpio)  

(TL3   TL4) 
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